Effects of left ventricular venting and distention during heterogenous distribution of cardioplegic solution.
The effects of left ventricular venting and distention on myocardial protection during heterogenous distribution of cardioplegic solution remain undefined. This study was undertaken to determine if left ventricular venting enhances and distention impairs myocardial cooling and recovery of global and regional left ventricular function. Twenty-one pigs were placed on cardiopulmonary bypass and subjected to 80 minutes of ischemic arrest with the mid-left anterior descending artery occluded. Hearts were protected with multidose potassium (25 mEq/L) crystalloid cardioplegic solution supplemented with topical (4 degrees C) and systemic (28 degrees C) hypothermia. During arrest, the left ventricle was vented in seven pigs, seven pigs were not vented, and seven others had systemic pump blood infused into the left ventricle to maintain an end-diastolic pressure of 15 mm Hg. Parameters measured included left ventricular temperature, stroke work index, compliance (end-diastolic pressure-end-diastolic volume curves) and wall motion scores (two-dimensional echocardiography). Distended hearts had the lowest mean left ventricular temperature beyond the left anterior descending arterial occlusion (10.1 degrees +/- 1.8 degrees C distended [p less than 0.025 from vented and nonvented groups] versus 14.2 degrees +/- 0.7 degrees C vented versus 15.5 degrees +/- 1.2 degrees C nonvented), the highest postischemic stroke work index (0.78 +/- 0.09 gm-m/kg distended versus 0.62 +/- 0.07 gm-m/kg vented versus 0.66 +/- 0.07 gm-m/kg nonvented at end-diastolic pressure = 10 mm Hg), and the best wall motion scores (0.7 +/- 0.04 distended [p less than 0.025 from vented and nonvented groups] versus 5.5 +/- 1.80 vented versus 4.8 +/- 1.20 nonvented). Postischemic end-diastolic pressure-end-diastolic volume curves were unchanged from preischemic values in each group. We conclude that during heterogenous cardioplegic arrest, left ventricular venting offers no additional myocardial protection and may negate the beneficial effects of moderate (end-diastolic pressure = 15 mm Hg) left ventricular distention.